Résumé -La variation avec l'épaisseur de l'intensité de l'onde diffractée est étudiée dans des lames minces de cristal parfait en appliquant la théorie dynamique développée par Takagi.
The crystal wave is calculated in a thin film of rectangular form( Fig.  1 ) made, of a perfect silicon crystal by using the dynamical theory of diffraction developed by Takagi/1/. The reflecting net plane (220) is parallel to the surface of the thin film. The incident wave of Mo Ko( radiation impinges on the entrance surface F()F a in Bragg case. The transmitted wave is emitted from the surfaces bk §a and F a B a , the diffracted wave from the surfaces Fo F a an<^ F a B a-The total intensity is obtained by integrating the intensity distribution on FgF a . The crystal wave is shown as an intensity distribution inside the crystal. The absorption is fully taken into account through the imaginary parts of the Fourier components of the polarizability as was in Laue case/2/.
I -A VERY NARROW INCIDENT WAVE
A very narrow incident wave, which is represented by a step function in a numerical calculation, impinges on the crystal at a point Fo in Fig. 1 in Bragg case. The intensity distributions of the transmitted and diffracted waves in the crystal are shown in Fig. 2a and b. As does in Laue case/2/, the non-diffracted component of the transmitted wave penetrates straight from Fo to b^ as shown in Fig. 2a . In Fig.  2b can be seen the intensity distribution tailing about an extinction distance tfo from Fg on the entrance surface, which gives the intensity Fig. 1 . The diffraction in a thin film of rectangular form. The entrance surface F()F a is parallel to the reflecting net plane.
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JOURNAL DE PHYSIQUE o f t h e d i f f r a c t e d wave i n a c r y s t a l o f i n f i n i t e t h i c k n e s s i n t h e c a s e of a v e r y n a r r o w i n c i d e n t wave. The r i d g e r u n n i n g from Fo t o bk c o r r e s p o n d s t o t h e i n t e n s i t y due t o t h e m a r g i n e f f e c t i n Laue
The i n t e n s i t y d i s t r i b u t i o n s o f t h e t r a n s m i t t e d wave(a) and t h e d i f f r a c t e d wave(b) f o r a v e r y n a r r o w i n c i d e n t wave i m p i n g i n g a t Fo. The c r y s t a l i s 0.005mm t h i c k and 0.05mm l o n g . F i g . 3. The t h i c k n e s s dependence o f t h e t o t a l i n t e n s i t y f o r a v e r y narrow i n c i d e n t wave. The c r y s t a l i s O.lmm l o n g . case.
The s t r o n g i n t e n s i t y , appearing a t bk and p r o p a g a t i n g t o kg d i r e c t i o n , i s c r e a t e d by t h e r e f l e c t i o n of t h e n o n -d i f f r a c t e d component of t h e t r a n s m i t t e d wave a t t h e r e a r s u r f a c e bk. The t o t a l i n t e n s i t y f o r t h e t h i n f i l m i s i n c r e a s e d by t h i s wave. Fig. 3 shows t h e t h i c k n e s s dependence of t h e t o t a l i n t e n s i t y f o r a v e r y narrow i n c i d e n t wave. The maximum i s found a t t h e t h i c k n e s s a b i t g r e a t e r t h a n tc = t h x taneg. The s p h e r i c a l i n c i d e n t wave gives almost t h e same tendency about t h e t o t a l i n t e n s i t y a s t h i s .
I 1 -A PLANE INCIDENT WAVE
A plane wave, which i s 0.075mm i n width p e r p e n d i c u l a r t o t h e d i r e c t i o n of i n c i d e n c e , impinges on a c r y s t a l which i s 0.5mm long, and covers t h e p o r t i o n of 0.4mm wide of t h e c r y s t a l s u r f a c e measured from Fo.
The d e v i a t i o n from t h e Bragg angle i s d e s i g n a t e d by W. When w = O(the Bragg c o n d i t i o n i s j u s t s a t i s f i e d ) , t h e most of t h e c r y s t a l
wave l o c a t e s i n t h e v i c i n i t y of t h e e n t r a n c e s u r f a c e t o give t h e t o t a l r e f l e c t i o n a s shown i n Fig. 4 . The weak Pendelltisung f r i n g e s a r e seen i n t h e depths a p a r t from t h e s u r f a c e , which may be c r e a t e d by t h e n o n -d i f f r a c t e d component of t h e t r a n s m i t t e d wave which i s seen propagating s t r a i g h t from Fo t o bk i n F i g . 4 ( a ) .
When IW1 > 1 , t h e c r y s t a l wave does not a t t e n u a t e r a p i d l y i n t h e c r y s t a l a s above and reaches t h e r e a r s u r f a c e B0Ba.
The c r y s t a l Fig. 4 . The i n t e n s i t y d i s t r i b u t i o n of t h e t r a n s m i t t e d wave(a) and t h e d i f f r a c t e d wave(b) f o r a plane i n c i d e n t wave s a t i s f y i n g t h e Bragg condition(W=O). The width of t h e i n c i d e n t wave i s 0.075mm, and t h e c r y s t a l i s 0.075mm t h i c k and 0.5mm long.
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JOURNAL DE PHYSIQUE wave i s r e f l e c t e d back by t h e r e a r s u r f a c e a s t h e n o n -d i f f r a c t e d component f o r a v e r y narrow i n c i d e n t wave. A s a r e s u l t o f t h e i n t e r f e r e n c e , t h e t o t a l i n t e n s i t y o f t h e d i f f r a c t e d wave e m i t t e d from t h e s u r f a c e changes w i t h t h e t h i c k n e s s o f t h e t h i n f i l m a s shown i n F i g . 5 f o r v a r i o u s v a l u e s o f W.
The r e f l e c t i o n c u r v e i s shown i n F i g . 6 f o r v a r i o u s t h i c k n e s s e s . R e f e r e n c e s [ 1 3 = , S . , J . Phys. Soc. Jpn 2 ( 1 9 6 9 ) 1 2 3 9 .
[ Z ] Uragami, T.S., J. Phys. Soc. J p n g ( 1 9 8 3 ) No. 9 .
THICKNESS ( C M I ~1 0 "
F i g . 5 , The t h i c k n e s s dependence o f t h e t o t a l i n t e n s i t y f o r a p l a n e wave. The w i d t h of t h e i n c i d e n t wave i s 0.075mm, and t h e c r y s t a l i s 0.5mm long.
t h i c k n e s s = 0.05mm Fig. 6 . The r e f l e c t i o n c u r v e f o r v a r i o u s t h i c k n e s s e s f o r a p l a n e i n c i d e n t wave o f 0.075mm wide. The c r y s t a l i s 0.5mm long.
